
Técnicas de Fabricação Óptica
FCM 612

(seg: 13:30 – 16:00)

1. Montagem de blocado e lapdação

2. Polimento



Montagem de Blocado e 
Lapidação

1. Vidros
2. Dureza dos materiais2. Dureza dos materiais
3. Abrasivos
4. Blocados
5. Lapidação



Vidros Ópticos

�Composição básica dos vidros = (SiO2)

�Silica fundida : = ~100% SiO2

�Vycor = 96% SiO2

�Pyrex = Borosilicato = BK7 = 80% SiO2�Pyrex = Borosilicato = BK7 = 80% SiO2

�Marcas registradas da Corning e Schott



Intervalo espectral de alguns vidros



Janela óptica de alguns materiais



Escala de durezas de Mohs



Outra referência de materiais na 
escala de Mohs

Diamond ........................................... ............  10.0

Cubic Boron Nitride (Borazon[tm]  CBN) ....  9.9

Norbide, boron carbide ............................ ...    9.7

Crystolon, silicon carbide ........................ ...    9.5

Alundum, aluminum oxide ........................... ....  9

Levigated alumina...calcinated alumina...  8.5 to 9

E-67................calcinated alumina............. .  8.5 to 9

E-111...............calcinated alumina.............   8.5 to 9

E-330...............calcinated alumina.............   8.5 to 9

Green Rouge, chromium oxide........................   8.5Alundum, aluminum oxide ........................... ....  9

38 White aluminum oxide............................ ......  9

Linde "A" alpha alumina ........................... .......  9

Linde "C" alpha alumina............................ .......  9

Linde "B" gamma alumina ........................... ....  8

Corundum .......................................... ................  9

Green Rouge, chromium oxide........................   8.5

Cerium Oxide (estimated)........................... .........  8

Garnet ............................................ ................  8 to 9

Quartz ............................................ .......................  7

Red Rouge, ferric oxide ........................... ........  6.5

Aluminas (hydrates) ............................... ......  5 to 7



Tamanho dos grãos do abrasivo
Grana Média ( µµµµ)
100 173
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Data: Data1_Tamanho
Model: Boltzmann 
  
Chi^2 =  15.33903
R^2 =  0.99618
  

 Tamanho dos grãos dos abrasivos

240 63  

280 44

320 32

400 23

500 16

600 8

900 6 

1000 5  

1200 3
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A1 11550.00535 ±206061.40362
A2 5.7895 ±2.096
x0 -419.62228 ±2300.65417
dx 122.67175 ±19.95962
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Formas de alguns abrasivos



Blocados e lapidação, diferentes métodos



Ciclos de movimentação para lapidar



Placas para lapidação



Seqüência para fazer o blocado

(a) (b) (c) (d)

(e)

(f)

(g)

(h)

(i)



Corrigindo blocados
Testes e correções durante a lapidação

•Utilização de esferômetro



1. Tipos de polimento
2. Processo para polimento tradicional
3. Desblocar

Polimento

3. Desblocar
4. Centrar
5. Chanfrar
6. Qualidade do polimento



Tipos de polimento

• Calor  (temperatura próxima ao ponto de 
derretimento)

• Spray a quente e a frio. (fluxos, óleos, esmaltes)
• Ácidos (sulfúrico, hidrofluorico)• Ácidos (sulfúrico, hidrofluorico)
• Mecânico (tradicional, água + abrasivo)



Sequencia para fazer o blocado

(a) (b) (c) (d)

(e)

(f)

(g)

(h)

(i)



Processo para polimento tradicional

(a)
(b Preparação do polidor de piche)

(c)

(d)

(e)



Preparação do 
polidor de piche



Material abrasivo para polir

Outros abrasivos para polir

Alumina em pó, em suspensão (até 0,01 micron)

Pasta diamantada (até 0,1 micron)



Teste de superfície e centragem



Qualidade da superfície polida I

bom regular ruim



Qualidade da superfície polida II

bom regular ruim



Testes e correções durante o polimento

• Observação visual com iluminação
• Esferômetro
• Correções com mudança da compressão e • Correções com mudança da compressão e 

orientação no polidor

Na Internet
www.warmglass.com/glass_polishing



CHEMICAL MECHANICAL POLISHING

CMP is a key technology in the
manufacture of high-density electronic
circuits used in making semiconductor with
sub-0.35 micron feature size. The process
uses advanced polishing techniques
involving slurries — mixture of high-
performance abrasives and chemicals.
In 1997, Baikowski set up a partnership
with EKC Technology, a ChemFirst
company, to pool their expertise and
better serve the Semiconductor industry
needs.
ChemFirst Inc.: NYSE listed, produces
performance chemicals for electronic
applications, specialty chemicals andapplications, specialty chemicals and
chemical intermediates for industry and
agriculture. The company also provides
engineered products and services, 
particularly to the chemical industry.
EKC Technology Inc.: wholly owned by
ChemFirst, is the world leader in the
manufacture, service and distribution of
chemicals used in the cleaning stage of the
semiconductor, memory device and flat 
panel display manufacturing processes.
For more information about CMP Slurries, 
please contact EKC TECHNOLOGY.



Links da internet
Assunto Links

GLASS & OPTICAL MATERIAL  www.newportglass.com/indgls.htm

GRINDING, POLISHING AND FIGURING - THIN 
TELESCOPE MIRROR: PART I  

www.newportglass.com/grind1.htm

GRINDING, POLISHING AND FIGURING - THIN 
TELESCOPE MIRROR: PART II

www.newportglass.com/grind2.htm

GRIT SIZES CONVERSION CHART  www.newportglass.com/grit.htmGRIT SIZES CONVERSION CHART  www.newportglass.com/grit.htm

HOW TO GRIND & POLISH A LENS  www.newportglass.com/share.htm

ONLINE ASTRONOMY CATALOG  www.newportglass.com/angwcat.htm

SECONDARY MIRROR  www.newportglass.com/ngwdiag2.htm

TELESCOPE MIRROR STARTER KITS  www.newportglass.com/ngwkitp.htm



Mais links na net
Cassegrain calculator:
http://zebu.uoregon.edu/~mbartels/casscalc/main
.html
Diagonal analysis
http://www.efn.org/~mbartels/diagonal/diagonal.h
tml
How to motorize your telescope
http://zebu.uoregon.edu/~mbartels/altaz/altaz.ht
ml
How to collimate a newtonian 
http://zebu.uoregon.edu/~mbartels/collimate/colli

Poor man's Caustic test
http://zebu.uoregon.edu/~mbartels/caustic/caustic.
html
Rating mirrors
http://zebu.uoregon.edu/~mbartels/mirror/ratemirro
rs.html
Rich field scopes
http://zebu.uoregon.edu/~mbartels/scopes/rft.html
Some programs to help with mirror making and 
designing telescopes  
http://zebu.uoregon.edu/~mbartels/programs/progrhttp://zebu.uoregon.edu/~mbartels/collimate/colli

mat.html
How to grind a large thin mirror
http://zebu.uoregon.edu/~mbartels/largthin/largth
in.html
Matching Ronchigram mirror test  
http://zebu.uoregon.edu/~mbartels/ronchi/ronchi.
html
Polishing and pitch tips
http://zebu.uoregon.edu/~mbartels/mirror/polishti
ps.html

http://zebu.uoregon.edu/~mbartels/programs/progr
ams.html
Telescope Making
http://www.crickrock.com/cgi-
bin/webring/home.pl?ringid=TelescopeMaking;sitei
d=telescopemaking
Telescope vibration 
http://zebu.uoregon.edu/~mbartels/scopes/vibratio
n.html
Ultra light Dobsonians
http://zebu.uoregon.edu/~mbartels/ul-dobs/ul-

dobs.html


